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A HEREDITARY NEUROPATHIES
CHARCOT-MARIE-TOOTH

1. Introduction

Charcot-Marie-Tooth (CMT) refers to a group of hereditary motor and sensory
neuropathies. CMT affects 1:2500 - 5000 individuals making it the most
common inherited neuromuscular disorder. (Skre, 1974; Berger et al., 2002) The
patients typically have distal muscle weakness and atrophy often associated
with mild to moderate sensory loss, depressed tendon reflexes, and high-arched

feet (pes cavus) (Fig. 1). (Pareyson, 1999; Murakami et al., 1996)

Fig. 1.

Typical deformity pes
cavus in CMT patients.
(Photo P. Seeman)

CMT disease is a clinically and genetically heterogeneous group of
disorders with all known inheritance patterns (autosomal dominant, AD;
autosomal recessive, AR; X-linked). At present, mutations in at least 36 different
genes or chromosomal loci are known to cause hereditary neuropathies.
(http://molgen-www.uia.ac.be)

Electrophysiological studies differentiate between demyelinating (CMT1)
and axonal type (CMT2) based on the median motor nerve conduction velocity
(median MNCV; CMT1 < 38 m/s > CMT2) and amplitudes of compound muscle
action potentials (CMAPs). (Harding a Thomas, 1980) AD CMT1 are the most
common forms representing approximately 50% of all CMT cases.

(http:/fwww.geneclinics.orglprofiles/cmt!/)  Two most common specific CMT















4.3. Testing of the NEFL gene

No causal mutations in the NEFL gene were detected in the CMT1 cohort of 45
patients. In the CMT2 cohort of 66 patients we found two novel missense
mutations Tyr265Cys and Lys529CGlu. The previously described non-pathogenic
polymorphisms Leu224Leu, Asp469Asn and Serd404Ser were additionally
detected in three tested patients. (Jordanova et al., 2003)

The Tyr265Cys mutation was detected in 5 members of AD CMT2 family
with early age of onset, severe foot deformities and predominant axonal nerve

lesion on EMG (Fig. 3).

Fig. 3.

Pes cavus deformity with
hammer toes in the index
patient carrying the
Tyr265Cys mutation in the
NEFL gene.

The Lys529Glu mutation carrier has predominant axonal motor nerve lesion
at lower limbs. She presented very early onset of clinical symptoms with
patellar hyperreflexia and recurrent lower limbs severe weakness during flu
like infections. The same variant was subsequently detected in the healthy
father and the healthy paternal grandmother of the patient. The father has
repeatedly displayed similar episodes of muscle weakness, however, his nerve
conduction studies were normal. This observation shows that this variant is

probably a non-pathogenic polymorphism in the NEFL gene.



4.4, Testing of the S/IMPLE gene

SIMPLE mutations were found in 4 Czech CMT1 families. The formerly
described Gly112Ser mutation (in two families; Fig. 4) (Bennett ef al., 2004) and
two novel missense mutations Pro58Leu and Leul14GIn were detected. The
polymorphisms Ile92Val, Thr78Thr, Asn110Asn, IVS2+42C>T, TVS2+65T>C and
IVS-30C>T were additionally detected in a large number of patients. (Saifi et al.,
2005; Latour et al., 2006)

Fig. 4.

Above: The Gly112Ser
mutation in heterozygous
state, Below: the control
sequence.

The previously described mutation Gly112Ser was detected in two AD
CMT1 families, one of Czech origin and the other originating from Ukraine.
Both families show similar clinical phenotype. Interestingly, the carrier of the
novel Pro58Leu mutation is also affected by the rare Beckwith-Wiedemann
syndrome, The novel mutation Leul14GIn was detected in a patient (from AD
family) with CMT1 phenotype significantly influenced by his primary affection
by cerebral palsy.

4.5. Testing of CMT1A / HNPP using real-time Q-PCR

The method was evaluated by testing of 158 reference DNA samples, which
allowed reliable differentiation of 1, 2 and 3 copies of PMP22 (Fig. 5). We
established reference ranges for 1, 2 and 3 copies of PMP22 gene. The obtained

ranges of AACt values were further used for retrospective screening of patients



who previously tested negative for CMT1A/HNPP by microsatellite analysis
(,unconfirmed group”) and for testing of all newly received DNA samples
simultaneously by both methods. Using both real-time Q-PCR and the
microsatellite analysis, we were able to confirm duplication of the PMP22 gene

in 6 families suspected by microsatelite anylysis of CMT1A duplication of

atypical size.
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Fig. 5. Multiplex real-time Q-PCR: Mean results (2"*** values) and standard errors in
158 reference samples show distribution in 3 non-overlapping clusters corresponding to
groups of samples with one, two and three copies of PMP22.









B PELIZAEUS-MERZBACHER DISEASE

6. Introduction and aims

Pelizaeus-Merzbacher disease (PMD) is an X-linked recessive disorder of CNS
myelination. Men are typically affected and women are mostly healthy carriers
(Fig. 6). A genomic duplication of variable size at Xq22.2, containing the entire
proteolipid protein 1 gene (PLP1), is responsible for approximately 60-70 % of
PMD cases. The affected boys have 2 copies of PLP1, female carriers 3 PLP1
copies. (Inoue 2005) The aim of this study was to develop an alternative rapid

and robust method for determination of PLP1 gene dosage.
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- PMD patient carrying PLP1 gene
duplication. Note the spasticity of both
lower and upper limbs.

(Photo P. Seeman)

7. Patients and Methods

I have optimized two multiplex real-time quantitative PCR (Q-PCR) assays
targeting exons 3 and 6 of the PLP1 gene, and then validated these assays by
retrospective analysis of 110 reference g-DNA samples with known PLPI copy
number (67 previously tested patients and 43 normal controls). Samples were
analyzed in multiplex PCR reactions using TagMan chemistry and the ABI
Prism 7000 Sequence Detection System. PLP1 dosage was determined by the
relative quantitative comparative threshold cycle method (AACt) using the

human serum albumin (HSA) gene as the endogenous reference gene.
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